Vitamin K in parenteral nutrition.
Vitamin K (as phylloquinone and menaquinones) is an essential cofactor for the conversion of peptide-bound glutamate to gamma-carboxy glutamic acid (Gla) residues in a number of specialized Gla-containing proteins. The only unequivocal deficiency outcome is a bleeding syndrome caused by an inability to synthesize active coagulation factors II, VII, IX, and X, although there is growing evidence for roles for vitamin K in bone and vascular health. An adult daily intake of about 100 microg of phylloquinone is recommended for the maintenance of hemostasis. Traditional coagulation tests for assessing vitamin K status are nonspecific and insensitive. Better tests include measurements of circulating vitamin K and inactive proteins such as undercarboxylated forms of factor II and osteocalcin to assess tissue and functional status, respectively. Common risk factors for vitamin K deficiency in the hospitalized patient include inadequate dietary intakes, malabsorption syndromes (especially owing to cholestatic liver disease), antibiotic therapy, and renal insufficiency. Pregnant women and their newborns present a special risk category because of poor placental transport and low concentrations of vitamin K in breast milk. Since 2000, the Food and Drug Administration has mandated that adult parenteral preparations should provide a supplemental amount of 150 microg phylloquinone per day in addition to that present naturally, in variable amounts, in the lipid emulsion. Although this supplemental daily amount is probably beneficial in preventing vitamin K deficiency, it may be excessive for patients taking vitamin K antagonists, such as warfarin, and jeopardize their anticoagulant control. Natural forms of vitamin K have no proven toxicity.